■ KEY POINTS
Supportive measures must be taken immediately to maintain the functions of vital organs.
Serotonin syndrome, which can cause rigidity or stiffness, can be prevented by avoiding multidrug regimens.
Withdrawing or decreasing the dose of dopaminergic drugs in patients with Parkinson disease can cause parkinsonism-hyperpyrexia syndrome, a condition similar to neuroleptic malignant syndrome.
Metoclopramide (Reglan) accounts for nearly one-third of all drug-induced movement disorders. The entire spectrum of drug-induced movement disorders, ranging from subtle to life-threatening, can ensue from its use.
Complications of Parkinson disease include hallucinations, dementia, depression, psychosis, and sleep disorders.
LTHOUGH WE TEND to think of movement disorders as chronic conditions, some of them can present as true emergencies in which failure to diagnose the condition and treat it promptly can result in significant sickness or even death.
Many cases are iatrogenic, occurring in patients with Parkinson disease or those taking antipsychotic or antidepressant medications when their regimen is started or altered. Elderly patients are particularly at risk, as they take more drugs and have less physiologic reserve.
Movement disorder emergencies in elderly patients can be difficult to diagnose and treat, since many patients are taking more than one medication: polypharmacy raises the possibility of interactions, and different drugs can cause different movement disorder syndromes. Moreover, because so many patients are at risk-for example, more than 1 million people in the United States now have Parkinson disease, and the number is growing-it is important for physicians who take care of the elderly to be more informed about these disorders, especially the presenting symptoms.
■ SCOPE OF THIS ARTICLE
Movement disorder emergencies can be classified into four main categories (TABLE 1) : • Disorders presenting with rigidity or stiffness • Disorders presenting with dystonia • Disorders presenting with hyperkinetic movements A CREDIT CME * Dr. Tousi has disclosed that he has received honoraria from UCB for teaching and speaking.
• Disorders presenting with psychiatric disturbances. Of these, the scenarios most likely to require emergency evaluation in the elderly are acute hypokinetic and hyperkinetic syndromes and psychiatric presentations. This article discusses movement disorder emergencies in the elderly, focusing on the more common disorders with common presentations.
■ DISORDERS PRESENTING WITH RIGIDITY OR STIFFNESS

Serotonin syndrome
Serotonin syndrome can occur in a patient recently exposured to a serotonergic drug or, more commonly, to two or more drugs. 3 Any drug that enhances serotonergic neurotransmission can cause serotonin syndrome (TABLE  2) , especially in the elderly, who may not be able to tolerate serotonergic hyperstimulation. Chief among the offenders are the selective serotonin-reuptake inhibitors (SSRIs), either alone or in combination. This syndrome occurs in 14% to 16% of patients who overdose on SSRIs. 1 Examples of combinations that can lead to serotonin syndrome are an SSRI plus any of the following:
• An anxiolytic such as buspirone (BuSpar; this combination is popular for the treatment of depression and anxiety) • A tricyclic agent such as imipramine (Tofranil) • A serotonin and norepinephrine reuptake inhibitor such as venlafaxine (Effexor). In addition, antiparkinson drugs such as levodopa and selegiline (Eldepryl) enhance serotonin release.
Signs and symptoms. Serotonin syndrome is characterized by:
• Severe rigidity • Dysautonomia • Change in mental status.
Other clinical findings include fever, gastrointestinal disturbances, and motor restlessness. Clonus is the most important finding in establishing the diagnosis. 2 Some features, such as shivering, tremor, and jaw quivering, differentiate serotonin syndrome from neuroleptic malignant syndrome (see below; TABLE 3). In addition, signs of neuroleptic malignant syndrome evolve over several days, whereas serotonin syndrome has a rapid onset. Hyperactive bowel sounds, diaphoresis, and neuromuscular abnormalities distinguish serotonin syndrome from anticholinergic toxicity.
The syndrome may initially go unrecognized and can be mistaken for viral illness or anxiety. 4 Manifestations range from mild to life-threatening; initially, it may present with akathisia and tremor. The symptoms progress rapidly over hours and can range from myoclonus, hyperreflexia, and seizures to severe forms of rhabdomyolysis, renal failure, and respiratory failure. The hyperreflexia and clonus seen in moderate cases may be considerably greater in the lower extremities than in the upper extremities. 5 No laboratory test confirms the diagnosis, but tremor, clonus, or akathisia without additional extrapyramidal signs should lead to the diagnosis if the patient was taking a serotonergic medication. 5 The onset of symptoms is usually rapid. The majority of patients present within 6 hours after initial use of the medication, an overdose, or a change in dosing. 5 Treatment. The first steps are to stop the serotonergic medication and to hydrate and cool the patient to counteract the hyperpyrexic state. Benzodiazepine drugs are important in
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Any drug that enhances serotonin can cause serotonin syndrome Movement disorder emergencies in the elderly controlling agitation, regardless of its severity. 5 Propranolol (Inderal) is not recommended, as it may cause hypotension and shock in patients with autonomic instability. 5 Patients with moderate cases may additionally benefit from cyproheptadine (Periactin), an antihistamine that antagonizes serotonin. The initial dose is 4 to 8 mg orally, with a repeat dose after 2 hours. 6 Whether to continue this treatment depends on the response after two doses.
If medications must be given parenterally, physicians can consider chlorpromazine (Thorazine) 50 to 100 mg intramuscularly. 5 Vital signs should be monitored. with antipsychotic drugs such as haloperidol (Haldol) and lithium (Eskalith) and with other medications with dopamine type-2 receptor antagonist activity such as metoclopramide (Reglan) and prochlorperazine (Compazine). It has become rare since the introduction of atypical antipsychotics and now occurs in 0.2% of patients receiving atypical antipsychotics. 7 Its pathogenesis is not fully understood. This syndrome occurs mainly in young or middle-aged patients receiving doses of neuroleptics within the usual therapeutic range, but it also appears to occur in elderly patients who receive higher doses. 8 Although most cases develop in the first 2 weeks of treatment, it can develop at any time during therapy.
Signs and symptoms. Four features characterize neuroleptic malignant syndrome 9 :
• Muscle rigidity-generalized ("lead-pipe") muscular rigidity is accompanied by bradykinesia or akinesia.
• Autonomic dysregulation, with tachycardia, tachypnea, alterations in blood pressure, excessive sweating, and incontinence.
• Hyperthermia-fever can begin hours to days after initiating or increasing the dose of a dopamine antagonist.
• Altered sensorium, ranging from confusion to disorientation and coma. Symptoms of neuroleptic malignant syndrome typically evolve over several days, in contrast to the rapid onset of the serotonin syndrome. Knowing the precipitating drug also helps distinguish the syndromes: dopamine antagonists produce bradykinesia, whereas serotonin agonists produce hyperkinesia. 5 Laboratory abnormalities include elevated serum creatine kinase concentrations and white blood cell counts. Renal function should be assessed when renal failure and rhabdomyolysis are suspected.
Treatment involves stopping the causative medication, cooling the patient, and supporting vital functions.
In mild cases (eg, low-grade fever) benzodiazepines such as lorazepam (Ativan) can stabilize the condition. In moderate cases (eg, more significant rigidity), dopaminergic ago- In severe cases, muscle rigidity can be reduced with dantrolene (Dantrium), a muscle relaxant. Dantrolene is started at 1 mg/kg intravenously every 6 hours and gradually increased up to 10 mg/kg total per day.
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Some patients remain rigid and febrile up to 4 weeks after the causative agent has been withdrawn. Therefore, these treatments can be continued for a few weeks. After the patient has recovered fully, if it is necessary to resume antipsychotic therapy, an atypical antipsychotic such as quetiapine (Seroquel) can be started after 2 weeks. 8 Comment. Although uncommon, neuroleptic malignant syndrome is the most serious adverse effect of neuroleptic drugs, and it is potentially fatal. When neuroleptic malignant syndrome is suspected, treatment should be prompt, and the neuroleptic medication should be immediately stopped.
Parkinsonism-hyperpyrexia syndrome
Withdrawing or decreasing the dose of dopaminergic medications in patients with Parkinson disease can cause parkinsonismhyperpyrexia syndrome, a condition that is similar to neuroleptic malignant syndrome. It can also arise after sudden withdrawal of amantadine (Symmetrel) or anticholinergics. In view of this concern, adjustments to antiparkinson drugs may need to be more gradual in some elderly patients.
Patients present with fever, rigidity, and autonomic instability and are at risk of aspiration pneumonia.
Treatment includes resuming dopaminergic therapy and giving supportive care.
Apomorphine (Apokyn), a dopaminergic agonist, was used in a 71-year-old female parkinsonian patient who developed parkinsonism-hyperpyrexia syndrome after abrupt reduction of chronic levodopa treatment. 10 The symptoms resolved within 24 hours of the addition of apomorphine to her previous levodopa therapy. If the patient is taking apomorphine for the first time, the injections should be given in low doses, 0.2 mL subcutaneously.
Apomorphine can induce vomiting, and if this occurs an antiemetic such as trimethobenzamide (Tigan) should be given before subsequent injections. In the elderly, caution is advised as apomorphine may cause severe orthostasis.
Methylprednisolone (Solu-Medrol) pulse therapy has been shown to shorten the duration of this syndrome in a randomized, controlled study. 11
Akinetic syndrome after failure of deep brain stimulator Deep brain stimulation involves surgical placement of a pacemaker with electrodes in specific areas of the brain. It is used to control Parkinson disease, tremor, and, less commonly, dystonia, and a number of other uses are under investigation. Continuous electrical stimulation of different nuclei in the brain has been shown to alleviate some symptoms of Parkinson disease (eg, rigidity) and to enable some patients to decrease the dose of their antiparkinson medications.
Several cases have been reported of sudden, unexpected reappearance of freezing, gait disturbance, or severe akinesia in Parkinson disease patients whose stimulators had been turned off inadvertently (eg, by a magnet in a dicating machine that was placed too close to the stimulator) and who presented to an emergency room. 12 Treatment is easy if this diagnosis is considered. Checking the neurostimulator and switching it to "on" are all that is needed. Since patients and their caregivers are trained how to check and turn on the stimulator, the role of the geriatrician is simply to remind the caregiver of this possibility.
FDA warning. The US Food and Drug Administration has issued a warning against use of shortwave or microwave diathermy for patients with deep brain stimulation or other implanted leads (www.fda.gov/cdrh/safety/121902.html), stating: "There are three types of diathermy equipment used by physicians, dentists, physical therapists, chiropractors, sports therapists, and others: radio frequency (shortwave) diathermy, microwave diathermy, and ultrasound diathermy. Shortwave and microwave diathermy, in both heating and nonheating modes, can result in Adjustments to Parkison medications may need to be more gradual in some elderly patients serious injury or death to patients with implanted devices with leads. This kind of interaction is not expected with ultrasound diathermy. Electrocautery devices are not included in this notification."
If a patient has an implanted deep brain stimulator, magnetic resonance imaging should be done only if absolutely needed and then only if the guidelines are followed.
■ DISORDERS PRESENTING WITH DYSTONIA
Acute dystonic reaction
Medications are a common cause of acute focal dystonia. The symptoms, which can be life-threatening, usually occur within 24 hours after taking the medication. 12 The most common offenders are neuroleptic drugs and antiemetic drugs with dopamine-blocking activity (eg, metoclopramide), although in older patients, they are more likely to cause tardive dyskinesia and parkinsonism. 13, 14 Metoclopramide accounts for nearly onethird of all drug-induced movement disorders, and this adverse effect is a common reason for malpractice suits. The entire spectrum of druginduced movement disorders, ranging from subtle to life-threatening, can ensue from its use; akathisia and dystonia are generally seen early in the course of metoclopramide-induced movement disorders, whereas tardive dyskinesia and parkinsonism seem to be more prevalent in long-term users. 15 Treatment includes stopping the precipitating medication and reversing dystonia with anticholinergic medications such as benztropine (Cogentin). Anticholinergic therapy is given intravenously or intramuscularly followed by oral therapy for few days, as the acute dystonic reaction may recur after the effect of parenteral medication wears off.
Intravenous diphenhydramine (Benadryl), an antihistamine with additional anticholinergic effects, can abort dystonia in a few minutes. 16 Laryngeal dystonia accompanied by multiple system atrophy Multiple system atrophy, a Parkinson-plus syndrome, is characterized by parkinsonism (mostly with poor response to levodopa) and early onset of dysfunction of the autonomic nervous system, urinary tract, cerebellum, and corticospinal tract (hyperreflexia). 17 In the course of the disease, about onethird of patients develop respiratory stridor due to abnormal movements of the vocal cords. 18 Nocturnal stridor portends a poor prognosis, 19 with an increased risk of sudden death. Geriatricians should be aware of these symptoms, as these patients may seek care because of hoarseness or difficulty swallowing.
Treatment. Laryngeal dystonia can be improved with continuous positive airway pressure. In some cases, tracheostomy may be needed. 19 Sudden withdrawal of baclofen Baclofen (Lioresal), a treatment for spasticity and dystonia, is delivered via a pump through a catheter into an intrathecal space. The pump needs to be refilled every 3 to 6 months. Sudden discontinuation of medication caused by a dislodged catheter tip or forgetting to refill the pump provokes withdrawal symptoms. Patients with this life-threatening syndrome can present with rigidity, fever, change in mental status, and worsening dystonic symptoms.
Treatment involves high doses of baclofen (up to 120 mg/day in divided doses). 6 
■ DISORDERS PRESENTING WITH HYPERKINETIC MOVEMENTS
Chorea, ballism (ballismus), and athetosis constitute a range of involuntary, hyperkinetic movement disorders. Chorea consists of involuntary, continuous, sudden, brief, unsustained, irregular movements that flow from one part of the body to another. Hemiballism presents as forceful flinging movements of the limbs or high-amplitude chorea that affects one side of the body.
Acute hemichorea and hemiballism
Acute hemichorea and hemiballism commonly result from infarction or hemorrhage of the basal ganglia. 20 Computed tomography and especially magnetic resonance imaging can show the lesions in patients with ballism. Stroke-induced ballism is usually self-limited and resolves after a few weeks. Acute hemiballism generally evolves to hemichorea or Nocturnal stridor has a poor prognosis, with an increased risk of sudden death hemiathetosis in a few days, which requires only protective measures. Treatment. Mild cases do not need treatment but severe cases call for medical therapy. Antidopaminergics are the drugs of choice. A dopamine depletor such as reserpine (Serpasil) 0.1 mg once or twice daily or dopamine receptor blockers such as neuroleptics are considered. 16 The combination of a benzodiazepine plus an antipsychotic such as olanzapine (Zyprexa) has been suggested. 6 Severe parkinsonian dyskinesia Dyskinesia is common in Parkinson disease, and patients may present to an emergency room with severe levodopa-induced dyskinesia. Dyskinesia can be exhausting if prolonged and severe. Elevated levels of creatine kinase raise the concern of rhabdomyolysis. In rare cases, the patient develops respiratory dyskinesia when respiratory muscles such as those in the diaphragm become involved. 21 The risk of levodopa-induced dyskinesia increases with disease severity and higher levodopa doses. Using a dopamine agonist as initial therapy delays the onset of levodopa-induced dyskinesia in early Parkinson disease. However, Factor and Molho, 21 in a case series, reported that adding dopamine agonists to the regimen was a precipitating factor; another was infection.
Treatment. A reasonable approach to treating peak-dose dyskinesia is to lower the doses of dopaminergic medications.
A mild sedative such as lorazepam, alprazolam (Xanax, Niravam), or clonazepam (Klonopin) may reduce the severity of dyskinesia. 21 These drugs are particularly useful if the dyskinesia is worse at night, and they can be used in the emergency department while waiting for the effect of the dopaminergic medications to wear off.
Amantadine ameliorates levodopainduced peak-dose dyskinesia without worsening parkinsonian symptoms in some patients. 22 
Drug-induced myoclonus
Myoclonus is sudden, jerky, brief involuntary movement of the face, limbs, or trunk. Unlike tics, myoclonus cannot be controlled by the patient.
Myoclonus has various pathophysiologic mechanisms. Most myoclonic emergencies are epileptic myoclonic seizures, which are beyond the scope of this article. Often, myoclonus is caused by opiate overdose or withdrawal. It can also be a side effect of SSRIs, tricyclic antidepressants, lithium, amantadine, and rarely, antibiotics such as imipenem (Primaxin). 23 Treatment. Opiate-induced myoclonus may respond to naloxone (Narcan), whereas opiate withdrawal responds to benzodiazepines. 6 Acute akathisia Acute akathisia occurs in susceptible patients after exposure to dopamine receptor blockers or dopamine depletors. It is characterized by subjective restless feelings accompanied by objective restless movements. The course is usually self-limited after the causative medication is discontinued.
Treatment. Symptomatic treatment may be needed in most cases for several days. Anticholinergics are effective. Additionally, vitamin B 6 , mianserine, propranolol, and mirtazapine (Remeron) in a low dose (15 mg/day) have been shown to be effective 16, 24, 25 ■ DISORDERS WITH PSYCHIATRIC PRESENTATIONS
Hallucinations and psychosis in Parkinson disease
Neuropsychiatric or behavioral complications of Parkinson disease include hallucinations, dementia, depression, psychosis, and sleep disorders. 21, 26 Psychosis is the leading reason for nursing home placement in advanced cases. 27 Psychosis can present as hallucinations or a paranoid delusional state in association with clear sensorium. 28 However, hallucinations accounted for only 3% of emergency admissions to the hospital for Parkinson disease patients in one series. 29 Risk factors for hallucinations in parkinsonian patients include dementia, long-term therapy with dopaminergic drugs, long duration of disease, advanced age, anticholinergic drugs, and sleep disorders. Severe cognitive impairment or dementia is a major and independent predictive factor for visual hallucinations. 30 
Give patients their usual Parkinson drugs before and after surgery
Most hallucinations are visual; auditory, tactile, and olfactory hallucinations are rare. 30 Treatment initially should be the same as in any patient with delirium. The systemic disorders that can aggravate or cause hallucinations such as electrolyte abnormalities, urinary or respiratory infection, and systemic illness should be ruled out.
The next step is to reduce or discontinue the adjunctive drugs that have the least antiparkinsonian effect and the greatest potential of inducing hallucination or psychosis. Examples of such medications include histamine-2 antagonists (eg, cimetidine [Tagamet] , amantadine, selegeline, and anticholinergics). Selegeline can be discontinued abruptly because it has a long duration of action in the brain, but amantadine and anticholinergics should be tapered. Dopamine agonists can be discontinued. Levodopa can be reduced until the side effects begin to subside without significant worsening of motor symptoms.
If all the above adjustments fail, an antipsychotic medication can be considered. 26 Clozapine (Clozaril) has the best result and is nearly free of extrapyramidal side effects but can cause agranulocytosis, which requires frequent blood counts. The Parkinson Study Group suggested that clozapine, at daily doses of 50 mg or less, is safe and significantly improves drug-induced psychosis without worsening parkinsonism. 31 Clozapine may be impractical for elderly patients due to its side effect profile.
Quetiapine is a good alternative to clozapine and is less likely to worsen parkinsonian symptoms than other atypical antipsychotics. 32 Olanzapine and risperidone (Risperdal) are reported to worsen parkinsonian symptoms. 33 Not enough data have been published about the efficacy of the newer medications such as ziprasidone (Geodon) and aripiprazole (Abilify) to advocate their routine clinical use.
Rivastigmine (Exelon) was reported to improve hallucinations, sleep disturbance, and caregiver distress in addition to enhancing cognitive performance in advanced Parkinson disease in a small study. 34 Burn and colleagues 35 reported that rivastigmine was beneficial in patients with dementia associated with Parkinson disease, with or without hallucinations. Efficacy measures were cognitive scales, activities of daily living, behavioral symptoms, and executive and attentional functions. The differences in these measures between rivastigmine and placebo recipients tended to be larger in patients with visual hallucinations than in those without hallucinations. The study was not designed to assess the effect of treatment on psychosis or hallucination.
■ WHEN PATIENTS WITH MOVEMENT DISORDERS NEED SURGERY
Some of these syndromes can be prevented, especially in patients who are known to have movement disorders and are undergoing surgery.
One problem is stopping oral dopaminergic drugs before the operation. Parkinson disease patients on dopaminergic drugs can develop parkinsonism-hyperpyrexia syndrome or akinetic crisis if the drug is stopped suddenly. Restarting dopaminergic therapy and supportive measures are the main treatments. Patients who have Parkinson disease should receive their usual dose of levodopa, dopamine agonist, or amantadine up until the time of surgery and then again as soon as they awaken in the recovery room. 36 That goal can be achieved more easily now that these drugs come in transdermal patches and long-acting formulas. 37 Droperidol (Inapsine) and metoclopramide worsen parkinsonism and should be avoided.
Myoclonus is the most common movement disorder seen in the postoperative period. In fact, myoclonic shivering is common as patients awaken from general anesthesia. 36 The anesthetic agents etomidate (Amidate) and enflurane (Ethrane) and the opioids fentanyl (Actiq, Duralgesic, Sublimaze) and meperidine (Demerol) can cause myoclonus. 38 Occasionally, a patient in the recovery room suddenly develops a neurologic deficit that is inconsistent with the history and physical findings. Psychogenic movement disorders should be considered in the differential diagnosis. Reassurance and occasionally psychiatric intervention are required in these cases. 36 In elderly patients, suspect that any new symptom is medicationrelated
■ IN THE ELDERLY, GO EASY
Polypharmacy is a huge issue in the elderly. Some of the principles in prescribing medications in the elderly can be helpful in preventing movement disorder emergencies: • Assess the current regimen, including over-the-counter drugs, before prescribing a new drug.
• Begin with a low dose and increase as necessary. "Start low, go slow." • Consider the possibility that any new symptoms can be a drug side effect or due to withdrawal of a drug.
• Discuss with the patient or caregiver what kind of side effect to expect and advise him or her to report serious ones. ■
